INTRODUCTION
============

Osteoporosis, a condition characterized by low bone mass, may result in debilitating fractures that are costly both for the individual and society \[[@B1]\]. Prevention of osteoporosis begins in childhood with strategies to maximize bone mineral density, which include dietary approaches \[[@B2]\]. Sufficient calcium intake is one particularly important factor for bone mass acquisition during childhood and adolescence; therefore, consumption of calcium-rich foods and beverages (CRF/B) should be encouraged during these periods \[[@B3]\]. According to national dietary data from 2001-2008, however, approximately half of males and three-fourths of females (9-18 years) are not meeting the estimated average requirements for calcium intake, regardless of supplement use \[[@B4]\]. In certain racial/ethnic population groups, intake of CRF/B may be challenging. For example, Hispanic adults have higher rates of lactose intolerance compared to whites, which may hinder the consumption of dairy foods which make a large contribution to calcium intake \[[@B5]\]. Calcium intake has also been shown to be low in Asian populations, for whom nondairy foods are often the main contributors to intake \[[@B6]\].

Previous studies have indicated that parents play a key role in influencing intake of CRF/B in early adolescents (10-13 years), with several parenting practices being important predictors of intake \[[@B7]\]. One such practice is making CRF/B available in the home, with previous studies demonstrating higher intake of calcium among adolescents offered milk and other CRF/B at meals \[[@B8][@B9][@B10]\]. Setting healthful beverage expectations, such as providing encouragement to drink milk, is another key parenting practice for promoting calcium intake among children \[[@B11]\]. In addition, parental role modeling also impacts adolescents\' intake of CRF/B; thus, parents\' own consumption of foods such as cheese and yogurt is important \[[@B9][@B10][@B12][@B13]\]. Given the evidence pointing to the significance of parenting practices with regards to adolescents\' dietary behavior and the need for improvement in intake of CRF/B particularly in some segments of the population, influencing those practices shown to impact calcium consumption in youth may be a valuable way to improve intake of this micronutrient.

Emotion-based messaging is one such strategy that may be employed to encourage parents to engage in parenting practices that promote intake of CRF/B in children, and has previously been used to effectively inspire audiences to engage in a number of health-promoting behaviors \[[@B14][@B15][@B16]\]. Emotionbased messages are those that appeal to values and emotional states to persuade the individual to adopt a belief or perform a specific action \[[@B17][@B18]\]. To motivate the population targeted, emotion-based messages may use symbolic cues that seek to evoke an emotional arousal of needs, leading to performance of a behavior. Emotional motives imply using personal or subjective criteria to make a decision, such as the desire for individuality, pride, fear or regret, affection, or status \[[@B19]\]. In emotion-based messages, a simple cue triggering an affective state in the persuasion context influences attitudes in the absence of argument processing, implying that the \'peripheral route\' may be used to set goals or make decisions \[[@B20]\]. Emotional responses are characterized by a special strength and immediacy, and play an important role in persuasion, as individuals may make quicker and simpler judgments in a positive affective state \[[@B18][@B21]\]. While data indicate that the use of emotion-based messaging may be an effective method for eliciting positive dietary behaviors \[[@B22][@B23]\], to our knowledge, no studies have examined if and to what degree such messages might be used to motivate parents to engage in practices that influence their children\'s intake of CRF/B.

To effectively impact behavior, messages should have a number of key characteristics and must be evaluated on several important dimensions. First, comprehension on the part of the target audience must be assessed. Comprehension refers to the amount of meaning accurately derived from the message \[[@B24]\] and is a function of both characteristics of the message and of the receiver, such as his/her ability to process the message \[[@B24]\]. Relevance to the audience is another key factor to examine, which may be achieved by tailoring health communications to customize the message to a given population \[[@B25][@B26]\]. Motivation/behavioral intention (e.g. an individual\'s perceived likelihood or subjective probability that he/she will engage in a specific behavior in response to a message) \[[@B27]\], is an additional factor that should be studied. Finally, acceptability of messages on the part of the audience is also important to gauge, along with novelty, or the degree to which information in the message is new to the individual \[[@B28]\].

The objective of the current study was to evaluate a series of emotion-based messages designed to motivate Hispanic and Asian parents of early adolescents to engage in practices promoting intake of CRF/B for comprehension, motivation, relevance, acceptability, and novelty. Positive evaluation results would indicate that the messages are appropriate for use in future parent nutrition education programs.

SUBJECTS AND METHODS
====================

Message development
-------------------

A flow chart detailing the process of message development is provided in [Fig. 1](#F1){ref-type="fig"}. Several emotion-based messages (images and taglines) were developed for each of the 3 parenting practices (setting healthy beverage expectations, making CRF/B available at home, and role modeling CRF/B intake). The research team prepared creative briefs based on previous research with Asian and Hispanic parents of children (10-13 years) using the nominal group technique \[[@B29]\]. The creative brief is a tool used in marketing to allow a graphic designer to understand the target audience and the goal of the promotional effort \[[@B30]\]. In this study, the creative briefs included a description of the audience; the desired behaviors to be promoted and rationale; underlying emotional motivators; benefits, barriers and facilitators of the behaviors; and considerations based on the media that would be used for dissemination. A graphic artist used the briefs to create messages (images and taglines) based on iterative feedback from the research team. The messages were tailored to each race/ethnicity (Asian and Hispanic) by using pictures of culturally appropriate CRF/B and individuals appearing to be of the same race/ethnicity. Preliminary qualitative interview data were collected from a convenience sample of parents or caregivers of children (10-13 years) to select a final group of three messages, one for each parenting practice. Parents providing interview data had primary responsibility for food acquisition and preparation in the child\'s household, lived in the U.S. for at least 12 months; spoke English; and self-identified as Hispanic (n = 17) or Asian (n = 18). Parents were from 5 states (California, Hawaii, Minnesota, Oregon, and Utah) and participated in brief individual interviews from April to October 2013. The interview questions were designed to examine message comprehension, motivation, acceptability, personal and cultural relevance, and overall impression. All interviews were transcribed verbatim and responses were grouped according to race/ethnicity of parents and parenting practice. Researchers used this information to determine overall acceptability of each message and selected one for each parenting practice ([Fig. 2](#F2){ref-type="fig"}). The selected messages were tested further among a larger sample of parents using an online survey.

Survey participants
-------------------

A convenience sample of parents or caregivers of children (10-13 years) responded to a questionnaire available through Amazon MechanicalTurk, a crowd-sourcing website where Requesters (research team member) provide Human Intelligence Tasks (HITS) for workers (individuals who register with the site) to complete. Inclusion criteria were: 1) being the adult responsible for food acquisition and preparation in a household with a child 10-13 years, 2) living in the U.S.; 3) speaking English and being comfortable speaking English; and 4) self-identifying as Hispanic (n = 184) or Asian (n = 166). Asian parents/caregivers participated from May-June 2014 and Hispanic parents/caregivers participated from July-August 2014. Respondents completed the survey in an average of 14.7 minutes (SD 43.4 minutes). Each respondent had \$0.50 entered into their Amazon payment account by Amazon MechanicalTurk for their participation. The study protocol was determined to be exempt from full committee review by the University of Minnesota Institutional Review Board.

Survey data collection and analysis
-----------------------------------

A questionnaire was developed by the research team using a Qualtrics platform hosted by the University of Minnesota. Frequencies for setting expectations for healthy beverage intake (10 items) and making CRF/B available in home (13 items) were assessed with previously validated scales (1 = never to 5 = always) \[[@B31][@B32]\]. Frequency of role modeling intake of CRF/B was assessed with a previously validated brief calcium intake assessment tool including 15 food/beverage items \[[@B33]\] using parental intake as a proxy measure for role modeling intake for children. A series of questions was included at the end of the survey to gather information about demographic characteristics.

A set of questions was included about each message (1 = strongly disagree to 5 = strongly agree) to assess motivation to engage in the practice (e.g., Seeing this poster would make me want to buy calcium-rich foods and drinks for my child to have at home. - for \"making CRF/B available\"), relevance (The information in this poster is important to me as a parent), acceptability (This poster is acceptable to me), and novelty (I have seen the information in this poster before).

The survey was pretested by the research team and several graduate students for readability, flow, and timing. After minor revisions, the survey was made available to Amazon Mechanical Turk workers. Qualtrics survey results were downloaded into an Excel file and used for analysis. A total of 268 Hispanic and 293 Asian parents/caregivers logged onto the survey; of these, 211 were excluded because they did not self-report as Hispanic or Asian, had a duplicate IP address or did not answer any questions, did not respond after consent, did not indicate they had children under 18 years or adults in the home, or took less than 2 minutes to complete the survey. Thus, data from 62% of those who logged onto the survey was used, yielding a final sample of 350 participants.

SAS 9.4 (copyright 2002-2013, SAS Institute Inc., Cary NC) software was used for data analysis. Means and frequencies were generated to describe demographic characteristics, frequency of parenting practices, and responses to survey questions regarding messages. Chi square and t-tests were used to determine statistical significance for categorical and continuous variables by race/ethnic group, respectively. A *P* value of \< 0.05 was considered statistically significant.

RESULTS
=======

Participant characteristics
---------------------------

Most parents/caregivers (n = 350) were between the age of 18-40 (87.7%), with 1-2 adults (83.2%) and 1-2 children \< 18 years (82.0%) in the home ([Table 1](#T1){ref-type="table"}). Most had some college education or a 4-year degree (81.5%) and fell across the range of income levels. However, Asian parents/caregivers (n = 166) were more likely to have higher levels of education and income compared to Hispanics (n = 184). Most respondents were born in the US (80.6%) with no differences by race/ethnicity and most (88.8% had lived in the US more than 10 years. A majority indicated they spoke mostly or only English at home (60.9%).

Engagement in parenting practices
---------------------------------

Parental indication of engaging in the three parenting practices is presented in [Table 2](#T2){ref-type="table"}. The mean scores on scales to assess making CRF/B available and setting expectations for healthful beverage intake were 3.7 and 3.3 of 5.0, respectively. About two-thirds of all parents/caregivers (69.6%) had calcium scores indicating they were consuming 1,000 mg calcium/day ([Table 2](#T2){ref-type="table"}). No differences were observed by race/ethnicity for engaging in the practices assessed by scale scores or the calcium score.

Evaluation of messages
----------------------

For all 3 parenting practices, the majority of respondents agreed (strongly agree or agree) that they understood the message intent. For setting healthful beverage expectations, making CRF/B available and role modeling, 78.6%, 76.2% and 83.2%, respectively, agreed that the poster was telling the respondent to engage in the behavior. For example, for making CRF/B available, parents/caregivers agreed with the statement that \"This poster is telling me to buy calcium-rich foods and drinks for my child to have at home.\" Results did not differ by race/ethnicity or across marital status, education, age or income.

Many parents/caregivers agreed that the messages for all three parenting practices were motivational, relevant, and acceptable ([Table 3](#T3){ref-type="table"}). Parents/caregivers agreed that setting healthful beverage expectations (69.0%), making CRF/B available (67.4%), and role modeling (80.0%) messages were motivational. Similar ratings were observed for relevance (expectations-76.2% agreement, availability-75.0% agreement, role modeling-81.2% agreement) and acceptability (expectations-77.1%, availability-76.8%, role modeling-80.9%). For all parenting practices, between 36% and 48% of participants indicated they had not previously seen the information presented in the messages. No differences were observed by race/ethnicity for any message characteristics.

DISCUSSION
==========

Results from the current study demonstrate that emotionbased messages aiming to motivate Hispanic and Asian parents/caregivers to promote intake of CRF/B in early adolescents are appropriate for use in efforts seeking to improve calcium intake. Parents play a major role as food gatekeepers for children, therefore effective methods to motivate parents to promote CRF/B intake are important given that one-half to three-fourths of early adolescents in the US have dietary calcium intakes at levels less than recommended \[[@B4]\]. Several individual characteristics may affect the potential for messages to motivate parents and should be considered in the message development and testing process.

Asian and Hispanic populations represent those most at risk of osteoporosis compared to others racial/ethnic groups \[[@B34]\]. In the current study, messages were tested with Asian and Hispanic parents to determine the potential for use with these audiences. Results indicated that responses to questions about message motivation, relevance, acceptability, or novelty and frequency of engaging in parenting practices did not differ between Hispanic and Asian parents. Studies on the acceptance of emotional messages to motivate parents to engage in the three parenting practices by racial/ethnic group have not been conducted. However, previous qualitative research has also examined calcium parenting practices among Hispanic and Asian parents of youth \[[@B35]\] and found few differences by racial/ethnic group as noted in the current study involving a quantitative study based on a larger sample size. The majority of parents in the current study reported consuming an equivalent of 1,000-1,300 mg calcium per day, which is much higher than previous reports in adult populations of these racial/ethnic backgrounds \[[@B4][@B36][@B37]\]. The high percentage of parents that were highly educated may have influenced the number in the current study indicating that they engaged in the three parenting practices. A recent review showed that parental education was consistently associated with home availability of healthy foods, parental support for healthy eating, and in several studies, with parental role modeling \[[@B38]\].

The emotion-based messaged tested in the current study were gain-framed messages, depicting positive benefits for children and family based on the particular parent practice ([Fig. 2](#F2){ref-type="fig"}). A review of studies on the effects of health message framing indicated that gain-framed messages would be more effective with certain versus uncertain outcomes, low involvement in the issue, and risk-averse versus risk-seeking behaviors \[[@B39]\]. These findings are consistent with the majority of parents in the current study reacting positively to the messages, and finding them motivational and relevant. The parenting practices being promoted by the messages were depicted as having certain positive outcomes, a low level of involvement on the part of parents, and may have appealed to parents\' need to protect children from risk of having an inadequate intake of CRF/B. Barriers to CRF/B consumption, such as lactose intolerance, were also considered in message development, as non-dairy sources of calcium were pictured. Fear-based, loss-framed messages may, therefore have been less appealing for this audience.

The message argument type (cognitive or affective) is another factor that may be altered to appeal to individual preferences \[[@B40]\]. The current study examined emotion-based (affective) messages, and did not include the testing of those that are information or fact-based (cognitive) \[[@B40]\]. In a previous study aiming to evaluate the acceptability of messages focused on disease prevention, researchers examined whether individuals who read messages matched to their preferred style of message argument would respond more favorably to message characteristics (appeal, understandability, persuasiveness, and relevance) than individuals who read messages not matched to their preferred style of message argument \[[@B41]\]. Results indicated that determining message argument preferences may be an important preliminary step in designing educational materials, as these preferences do affect responses. Future research on messages promoting intake of CRF/B in adolescents may incorporate the testing of fact-based cognitive arguments and the examination of the degree to which they are accepted in populations with diverse preferences.

A noteworthy finding from the current study was that not all participating parents reported an emotional response to the test messages, even though the messages were designed specifically with images and tagline phrases to evoke an emotional response from the target audience to ultimately motivate them to engage in the target behavior. For example, for role modeling, a picture of a family with positive face expressions and body language of similar racial/ethnic background was shown sharing a meal together, with the tagline, \"Super Families Share Healthy Meals Together\". According to the Elaboration Likelihood Model (ELM), a communications psychology theory that may be useful in predicting how consumers respond to nutrition messages \[[@B42]\], a person\'s motivation to respond to a persuasive message is partially dependent on how personally relevant the topic is to the individual \[[@B43]\]. Personal relevance is defined by how important the topic is to the target audience and their level of emotional investment in the issue. In this case, according to the ELM, these results may imply that the parents who failed to experience an emotional response to the test messages may not feel as if the topic at hand (that is, parenting practices that promote intake of CRF/B among their children) is one of personal relevance. On the other hand, since character identification in advertising typically produces an emotional response by consumers to a product or message \[[@B44]\], individuals who did not report having an emotional response to the messages may have been unable to identify with the \'actors\' portrayed in the messages.

In the current study, a higher proportion of parents reported the role modeling message to be motivational (80.0%) compared to the messages addressing the topics of setting healthful beverage expectations (69.0%) and making CRF/B available (67.4%). According to the Social Cognitive Theory (SCT) of behavior change, the key motivating variable is outcome expectancies, or the outcomes-both positive and negative-one expects to receive by performing in the target behavior \[[@B45]\]. A recent study of a convenience sample of U.S. parents of early adolescent children reported on the personal benefits (i.e., positive outcomes) that parents receive by engaging in these three parental practices, which included emotional rewards for the availability practice and child health promotion for the setting expectations and role modeling practices \[[@B1]\]. While Richards et al. \[[@B29]\] did not ask parent participants to rank their perceived benefits for each of the three parenting practices, according to SCT, results from the current study indicate that the positive and negative outcomes received by engaging in the role modeling practice may slightly outweigh those of the other two parenting practices of availability and setting expectations.

Strengths of this study include inclusion of participants from diverse geographic areas across the U.S. both in the development and testing of messages. In addition, use of qualitative methods to evaluate messages and images in five states prior to testing in a larger population allowed for modification of posters based on feedback from the target population.

The current study had several limitations. First, there was a lack of demographic variability, as messages were tested in only two racial/ethnic groups; thus, it is unknown how appropriate these would be in other populations. Future studies may involve testing of messages with images tailored for a variety of racial/ethnic groups. In addition, this study made use of a convenience sample, which limits the generalizability of findings. Those who opted to participate had a fairly high level of education, further limiting the applicability of results to the general population. In addition, while results provide information regarding the perceived effect of the messages on motivation to perform the desired behaviors, information on parental behaviors was not collected in this study to assess whether the emotion-based messages designed had any effect on practices. A future study examining the effects of the messages on behavior may incorporate messages into an intervention and include a control group for comparison.

Widespread internet use has emerged in behavior interventions (e.g. increasing fruits and vegetables intakes, weight loss, and smoking cessation, etc.) that are delivered via website programs. Evidence suggests that participants in website programs respond to tailored messages with better outcome than information only \[[@B46]\]. As the current study demonstrated, parents in both ethnic groups reported to be motivated by the messages to engage in the three parental practices (setting healthful beverage expectation, making CRF/B in home, and role modeling). With new technological innovations, and greater numbers of people having access to the internet and mobile apps, the process of message delivery to a large group is possible and may be cost-effective.

Of note, a large proportion of participants indicated they had not seen the information on the posters before, indicating the novelty of the messages. In an examination of promotion of intrinsic motivation, Ryan & Deci \[[@B28]\] state that individuals will be intrinsically motivated only for activities that hold intrinsic interest for them, activities that have the appeal of novelty, challenge or aesthetic value. Previous research examining individuals\' responses to the information environment has also demonstrated that new content attracts audience attention by deviating from existing schemata, and is also more likely to be retransmitted to others \[[@B47][@B48]\]. That most parents found messages to be motivational in the current study may in part reflect the novelty of the information, which is a factor that should be considered in planning behavior change interventions.

Further research is needed to determine whether these messages would be accepted in a variety of socioeconomic and ethnic populations through selected dissemination channelscommunity, health care organizations or disease prevention programs.
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###### Demographic characteristics of survey respondents (parents/caregivers of early adolescents (10-13 yrs))^1)^

![](nrp-10-456-i001)

^1)^ Where n≠350 for all parents, 166 for Asian and 184 for Hispanic parents, data are missing.

^2)^ *P*-value according to Chi square tests for differences by race/ethnicity

^3)^ NA = not available, not included in the survey for Asian parents

###### Frequency of engaging in parenting practices for all parents and by race/ethnicity
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^1)^ Expectations and Availability scores based on scales, with 1 = never to 5 = always \[[@B32]\], t-tests were used to determine statistical significance by race/ethnic group.

^2)^ Calcium Score from the Brief Calcium Assessment Tool \[[@B33]\], 58 = 1,300 mg, 43 = 1,000 mg, 27 = 700 mg calcium/day, Chi square tests were used to determine statistical differences by race/ethnic groups.

^3)^ *P* \< 0.05 indicates statistically significant differences.

###### Ratings of emotion-based messages for parenting practices by parents of early adolescents (10-13 yrs) regarding motivation, relevance, acceptability and novelty

![](nrp-10-456-i003)

^1)^ *P*-value \< 0.5 indicates significant differences between Asian and Hispanic parents according to chi square tests

^2)^ Motivation-seeing this poster would make me want to have my child: drink a calcium-rich drink every day, buy calcium-rich foods and drinks to have for my child at home, set an example for my child by choosing calcium-rich foods and drinks.

^3)^ Disagree = strongly disagree + disagree, Agree = agree + strongly agree

^4)^ Relevance-information is important to me as a parent.

^5)^ Acceptability-information is acceptable.

^6)^ Novelty-information seen before.
